Developmental change and genetic defect in the carbohydrate structure of band 3 glycoprotein of human erythrocyte membrane.
The chemical structure of Band 3 glycopeptide prepared from erythrocytes of normal adult (blood group OI), umbilical cord vessels (Oi), and an i adult variant who fails to develop I antigen (Oi), has been compared. Band 3 glycopeptide of cord erythrocytes gave, on permethylation analysis, predominantly 2,4,6-tri-O-methylgalactose and 3,6-di-O-methyl-2-N-methylacetamido-2-deoxyglucose, whereas the same glycopeptide of normal adult erythrocytes gave much higher amounts of 2,3,4,6-tetra-O-methylgalactose and 2,4-di-O-methylgalactose as compared with that of cord erythrocytes. Band 3 glycopeptide from i adult showed the same methylation pattern as cord-Band 3 glycopeptide. In accordance with these results, Band 3 glycopeptide of cord and i adult erythrocytes were hydrolyzed to mostly small oligosaccharides by endo-beta-galactosidase from Escherichia freundii, whereas that of normal adult produced a number of oligosaccharides with various sizes which was caused by branched structures. Based on these results and structures of released oligosaccharides, the major developmental change of carbohydrate structure in the erythrocyte membrane is the conversion of linear repeating Galbeta1 leads to 4GlcNAcbeta1 leads to 3Gal to a branched Galbeta 1 leads to 4GlcNAcbeta 1 leads to 3 (R leads to 6) Gal structure. i individual may result from the lack of the branching enzyme.